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(57) Abstract 

A needle assembly includes a needle member (10) and a blunting member (26), the needle member (10) containing >r neejHe , ^nula 
(12), the needle cannula (12) having a puncture up (14) and having a needle passageway thcremrough The blunti ^^^^^"^ 
a blunting probe (28) having a blunt end (28a). The needle cannula (12) and the blunting probe (28) are disposed tc Wi^ ly one 
within the other without obstructing flow through the needle passageway, and are movable between a sharpened configuration m ™ me 
puncture tip (14) of the needle cannula (12) is exposed and a blunted configuration in which the blunt end (28a) of the blunung probe (28) 
extends beyond the puncture Up (14) to blunt the needle assembly. The assembly may be combined with an accessory dev ce (sujch as a 
catheter hub, guide wire, etc.) to produce an apparatus that is lockablc in a blunted configuration and that can be released by the associated 
accessory, or may be configured to be released by manual manipulation. 
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RELEASABLE LOCKING NEEDLE ASSEMBLY 
WITH OPTIONAL RELEASE ACCESSORY THEREFOR 

BACKGROUND OF THE INVENTION 

CROSS REFERENCE TO RELATED APPLICATIONS 
This application claims the benefit of US provisional application number 
60/104,537 and from US provisional application number 60/104,531, both filed on 
October 16, 1998. 

Fifllri ftftW nvCTtion 

The present invention pertains to self-blunting medical needles and, in particu- 
lar, to needle assemblies that can lock in a blunted configuration. 



15 fluted Art 

Many accidental needle-stick wounds are sustained by healthcare workers each 
day. The problem is aggravated by the trend of moving treatment out of hospitals and 
into doctors' offices and neighborhood clinics as part of programs to reduce healthcare 
costs. This trend increases the number and dispersion of healthcare workers who ad- 
20 minister injections and draw blood samples, while reducing the frequency of such in- 
jections per individual healthcare worker. As a consequence, a larger number of less 
experienced people are administering injections and/or taking blood samples. Al- 
though in the past an occasional serious illness such as that caused by the hepatitis B 
virus was sustained as a result of an accidental needle-stick wound, the problem was 
25 not considered to be a serious one until the advent of human immunodeficiency virus 
(HIV) and the knowledge that this virus is transmissible to healthcare workers through 
needle-stick wounds from a contaminated needle. HTV causes acquired immune defi- 
ciency syndrome (AIDS), a disease, which, insofar as is presently known, is invariably 
fatal, and which has already killed millions and infected millions more. HIV is often 
30 referred to simply as "the AIDS virus" and the Surgeon General of the United States of 
America noted in a published (September, 1987) interview that there is no better way 
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to become infected with the AIDS virus than to take blood from an AIDS patient and 
accidentally inflict a needle-stick wound with the contaminated needle. 

This situation has stimulated activity to develop devices which reduce or 
eliminate the possibility of accidental needle-stick wounds without excessively in- 
5 creasing the unit cost of needles. 

U.S. Patent 5,176,655 to McCormick et al, dated January 5, 1993 and entitled 
"DISPOSABLE MEDICAL NEEDLE AND CATHETER PLACEMENT ASSEM- 
BLY HAVING FULL SAFETY ENCLOSURE MEANS", discloses a winged set in 
which a needle is movably and concentrically disposed within a tubular member to 
10 which the wings are attached. The needle is connected to the wings via straps (42). A 
guard device (50) is carried on the tubular member by a pair of clip legs (56). During 
use, the needle protrudes through the tubular member and the blocking plate bears on 
the side of the needle under the force of the spring. After the device has been used, the 
needle is withdrawn into the tubular member and the blocking plate springs down over 
15 the end of the tubular member to permanently prevent the sharp tip of the needle from 
exiting the tubular member (see column 3, lines 23-29, and column 6, lines 28-36). 
The tubular member is not adapted for engagement with any other device and no 
method or mechanism for re-sharpening the winged set is disclosed. Neither the nee- 
dle nor the blunting member are fully enclosed one within the other. 
20 U.S. Patent 4,627,841, issued to Dorr on December 9, 1986 and entitled "IN- 

FUSION NEEDLE", discloses a winged venipuncture set in which a needle is mova- 
bly mounted within a catheter. A spring biases the catheter forward so that it protrudes 
beyond the tip of the needle and the device is configured so that when grasped for use, 
the catheter is withdrawn against the bias of the spring to sharpen the needle until the 
25 device is released. No locking mechanism for keeping the catheter in one position or 
the other is shown. 

U.S. Patent 5,743,882, issued to Luther on April 28, 1998 and entitled "NEE- 
DLE BLUNTING ASSEMBLY FOR USE WITH INTRAVASCULAR INTRODU- 
CERS", discloses a non-automatic manual needle blunting assembly which features a 
30 blunting member disposed telescopically within the passageway of a needle or cannula 
and manually axially movable from a "non-blunting" position to a "blunting" position. 
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In alternative embodiments, the blunting member is held in plaee by screw threads or 
elastomeric fins within a chamber defined by the needle member. The referenced nee- 
dle is neither automatic in operation nor lockable, the user manually advances or re- 
treats the blunting assembly and the positioning can be altered by an accidental bump. 

5 U.S. Patent 5,374,252 to Banks et al, dated December 20, 1994 and entitled 

"LOCKING PNEUMONEEDLE", discloses apneumoneedle used for introducing an 
insufflating gas into the abdominal cavity of a patient via the fluid conduit. The device 
comprises a cannula (20) (Figure 1) mounted in a housing (12). The housing (12) also 
contains a tubular protector (or "blunting member") (3 1) disposed within the cannula 

10 and movable between a retracted position in which the sharp tip of the cannula is ex- 
posed and a deployed position in which the blunt end (32) of the protector extends be- 
yond the sharp tip of the cannula. The protector (31) is tubular and has a distal aper- 
ture (36) that is exposed when the protector is moved to the deployed position. There 
is also a proximal aperture (35) that opens to an internal fluid passageway portion of 

15 the housing (12). A fluid conduit (8) (Figure 2) in the housing communicates with 
fluid passageway portion (1 8) and extends at an angle relative to the longitudinal axis 

of the needle cannula. 

In the medical field, pneumoneedles such as those disclosed by Banks et al are 
considered to serve a function that is disparate from that of intravenous fluid flow de- 
20 vices and the knowledge in the art pertaining to pneumoneedles is not seen as analo- 
gous or pertinent to intravenous needles. 

U.S. Patent 5,250,036, issued to Farivar on October 5, 1993 and entitled "IN- 
TRAVENOUS CATHETER PLACEMENT SYSTEM", teaches an intravenous 
catheter placement system having an external insertion guard tool assembly and a 
25 flexible catheter with an attachment at one end. Farivar does not teach a releasable 

locking mechanism. 

U.S. Patent 5,462,533, issued to Daugherty on October 31, 1995 and entitled 
"SELF CONTAINED NEEDLE AND SHIELD", teaches a design having a cannula 
made up of two concentric tubes. First tube (12) comprises the puncture tip of the 
30 cannula, second tube (14) is mounted co-axially around first tube (12), and the two 
may be axially adjusted so as to withdraw the puncture tip of first tube (12) within 
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second tube (14). The design allows latching of the cannula in the blunted position 
after use. Latching member (34) comprises spring (44) having spring end (54) which 
engages with step (56) upon retraction of the puncture tip into the blunted position. 
However, no means is disclosed for disengaging spring end (54) from step (56) and 
5 thus releasing the needle from the blunted position back into a sharpened position. 
The mechanism is located within the apparatus, so access during use is impossible. 
It would be advantageous to allow the healthcare worker to re-use the self-blunting 
needle under certain circumstances. For example, despite the presence of a flash 
chamber to aid in locating a vein, occasionally the first puncture of the patient does not 
10 hit a vein and the needle must be re-inserted. During "intermittent administration," the 
user will use the same syringe to withdraw doses from a supply vial and administer 
them, several times. 

It would also be advantageous to provide self-blunting needles which effi- 
ciently utilize the needle itself for fluid flow and which do not combine the function of 
1 5 blunting apparatus and catheter. 

It would be advantageous to remove the possibility of accidental bumps or jos- 
tles changing the blunt or non-blunt configuration of the needle. It would also be ad- 
vantageous to provide automatically self-blunting apparatus. 

20 SUMMARY OF THE INVENTION 

The present invention provides a needle assembly comprising a needle member 
comprising a needle cannula mounted in a housing, the needle cannula comprising a 
puncture tip and comprising a needle passageway extending substantially lengthwise 
through the needle cannula, and a blunting member comprising a blunting probe, the 

25 blunting probe comprising a blunt end, the blunting probe being disposed telescopi- 
cally within the needle cannula while permitting flow through the needle passageway, 
the needle assembly being movable between a sharpened configuration in which the 
puncture tip of the needle cannula is exposed and a blunted configuration in which the 
blunt end of the blunting probe blunts the needle assembly. There is also a releasable 

30 locking means for releasably locking the needle assembly in the blunted configuration. 
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According to one aspect of the invention, the housing may define a chamber in 
fluid communication with the passageway of the needle cannula, and the releasable 
locking means may be located inside the chamber. In an alternative embodiment, the 
releasable locking means may be located outside the chamber. The housing may fur- 
5 ther define an open channel within which the releasable locking means is disposed. 

According to another aspect of the invention, the releasable locking means may 
comprise a movable detent and a stay against which the detent may bear when the nee- 
dle assembly is in the blunted configuration. The detent may be movable between a 
locking position in which it prevents the needle assembly from moving to the sharp- 
1 0 ened configuration and an unlocked position which permits the needle assembly to 
move to the sharpened configuration. 

This invention also provides a needle assembly comprising a needle member 
comprising a needle cannula mounted in a housing, the needle cannula comprising a 
puncture tip and comprising a needle passageway extending substantially lengthwise 
1 5 through the needle cannula, the housing defining a chamber in fluid communication 
with the passageway of the needle cannula, the housing further defining an open chan- 
nel comprising a stay. There is a blunting member comprising a blunting probe 
mounted in a shuttle, the blunting probe comprising a blunt end and being disposed 
telescopically within the needle cannula while permitting flow through the needle pas- 
20 sageway. The blunting probe is movable between a sharpened configuration in which 
the puncture tip of the needle cannula is exposed and a blunted configuration in which 
the blunt end of the blunting probe blunts the needle assembly, and one of the shuttle 
and housing comprises a movable detent, and the other comprises a stay. The detent is 
movable between a locking position in which it may bear against the stay and prevent 
25 the needle assembly from moving to the sharpened configuration and an unlocked po- 
sition which permits the needle assembly to move to the sharpened configuration. 

According to one aspect of this invention, the shuttle comprises the movable 
detent. Optionally, the detent may extend outside the housing. Also optionally, the 
detent further comprises a coupling site. 
30 This invention further provides a needle assembly comprising a needle member 

comprising a needle cannula mounted in a housing, the needle cannula comprising a 
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puncture tip and comprising a needle passageway extending substantially lengthwise 
through the needle cannula, the housing defining a chamber in fluid communication 
with the passageway of the needle cannula, the housing further defining a stay outside 
the chamber. There is also a blunting member comprising a blunting probe mounted 
5 in a shuttle, the shuttle carrying a movable detent, the blunting probe comprising a 
blunt end, the blunting probe being disposed telescopically within the needle cannula 
while permitting flow through the needle passageway, and being movable between a 
sharpened configuration in which the puncture tip of the needle cannula is exposed and 
a blunted configuration in which the blunt end of the blunting probe blunts the needle 

10 assembly. The detent is movable between a locking position in which it may bear 
against the stay and prevent the needle assembly from moving to the sharpened con- 
figuration and an unlocked position which permits the needle assembly to move to the 
sharpened configuration, and the movable detent comprises a coupling site for en- 
gagement by an accessory. Optionally, the housing may define an open channel and 

15 the stay may be disposed within the open channel. 

This invention further provides an accessory-needle apparatus comprising a 
needle assembly as described above together with an accessory dimensioned and con- 
figured to engage and move the detent to the unlocked position when the accessory 
engages the needle member. 

20 The accessory may be selected from the group consisting of a catheter, a Y-line 

adapter and a medication vial. 

According to a particular embodiment, a detent as described herein may com- 
prise an oblique flange, dimensioned and configured such that when the coupling site 
engages the accessory, the detent moves to the unlocked position. 

25 In another embodiment, this invention provides a safety needle assembly com- 

prising (i) a needle member comprising a needle cannula, the needle cannula having a 
puncture tip and having a needle passageway extending substantially lengthwise, and 
further comprising an interior; (ii) a blunting member comprising a blunting probe 
having a blunt end and having a sharpened blood collection end suitable for insertion 

30 into a blood collection tube and having a blunting member passageway extending from 
the blunt end to the blood collection end, and further comprising a shuttle; and (iii) the 
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blunting member being disposed telescopically within the needle cannula while per- 
mitting fluid communication from the needle passageway to the blunting member pas- 
sageway, and being movable between a sharpened configuration in which the puncture 
tip of the needle cannula is exposed and a blunted configuration in which the blunt end 
5 of the blunting probe blunts the safety needle assembly, wherein the needle member 
and the shuttle are dimensioned and configured for releasably locking the safety needle 
assembly in the blunted configuration. 

There is also provided a blood collection needle comprising a holder dimen- 
sioned and configured to receive therein at least one end of a blood collection tube and 
1 0 a safety needle assembly as described herein mounted on the holder comprising a nee- 
dle cannula mounted in a housing, wherein the holder comprises means for moving the 
blunting probe between the sharpened configuration and the blunted configuration. 

According to one embodiment of the invention, the means for moving may 
comprise a longitudinal slot in the holder and first and second locking regions extend- 
1 5 ing therefrom and a transmitting sleeve slidably disposed within the holder. The 

sleeve may comprise a tab protruding from the holder through one of the slot and the 
first and second locking regions, and may further comprise a swiping ring dimensioned 
and configured to unlock the safety needle assembly when the tab is moved from a 
locking region to the slot, and to lock the safety needle assembly when the tab is 
20 moved from the slot to a locking region. 

There is further provided, in an alternative embodiment of this invention, a 
needle assembly comprising a needle member comprising a needle cannula mounted in 
a housing, me needle cannula comprising a puncture tip and comprising a needle pas- 
sageway extending substantially lengthwise through the needle cannula, and a blunting 
25 member comprising a blunting probe mounted in a shuttle wherein the shuttle is dis- 
posed in the housing. The shuttle comprises a body and a movable detent, the detent 
comprising a base, the body and the base each having an aperture therein, a base aper- 
ture having an outlet and a body aperture having a guide surface that is offset from but 
converges to the body aperture. The blunting probe is disposed telescopically within 
3 0 the needle cannula while permitting flow through the needle passageway, and is mov- 
able between a sharpened configuration in which the puncture tip of the needle cannula 
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is exposed and a blunted configuration in which a blunt end of the blunting probe 
blunts the needle assembly. The housing defines a first shoulder thereon and the shut- 
tle is dimensioned and configured so that the detent can engage the first shoulder when 
the apparatus is in the blunted configuration and the detent is in the locking position. 
5 The detent is movable between a locking configuration in which the base aperture 
outlet is aligned with the guide surface and a released configuration in which the base 
aperture outlet is aligned with the body aperture. 

Optionally, the housing may define a groove providing a second shoulder 
against which the detent may bear when the arm is in the locking position and the nee- 
10 die assembly is in the sharpened configuration. 

There is further provided, in yet another embodiment of this invention, a 
blunting member comprising a blunting probe mounted in a blunting member hub, 
wherein the probe has a blunt end and a blood collection end and a blunting member 
passageway extending from the blunt end to the collection end, the blunting member 
15 further comprising an interior. There is also a needle member comprising a needle 
cannula, the needle cannula having a puncture tip and with a needle passageway ex- 
tending substantially lengthwise through the cannula, and the needle member further 
comprising a needle shuttle on which the cannula is mounted, the needle shuttle being 
disposed telescopically within the blunting member interior, the blunting probe being 
20 disposed telescopically within the needle cannula. The needle shuttle is movable be- 
tween a releasably locked sharpened configuration in which the puncture tip of the 
needle cannula is exposed and a releasably locked blunted configuration in which the 
blunt end of the blunting probe blunts the needle assembly. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 A is a schematic, partially cross-sectional view of a needle member 
configured for use in a particular embodiment of the present invention; 

Figure IB is a schematic elevational view of the needle member of Figure 1 A, 
taken along line IB- IB; 
30 Figure 2 A is a schematic cross-sectional view of a particular embodiment of a 

blunting member for use with the needle member of Figure 1 A; 
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Figure 2B is a perspective view of a blunting member intended for use with the 

needle member of Figure 1A; 

Figure 3 is a schematic cross-sectional view of a needle assembly comprising 
the needle member of Figure 1 A and the blunting member of Figure 2A; 
5 Figures 4A and 4B are schematic cross-sectional views illustrating the opera- 

tion of a release accessory with the detent of the blunting member of Figure 2A; 

Figures 5 A and 5B are schematic cross-sectional views of a self-blunting 
catheter assembly in accordance with one embodiment of the invention, comprising 
the needle assembly of Figure 3 in the blunted and released configurations, respec- 

10 tively, 

Figure 6 is a schematic cross-sectional view of a needle assembly in accor- 
dance with yet another embodiment of the present invention in which an accessory de- 

vice is unnecessary; 

Figure 7A is a cross-sectional view of a needle hub for holding a needle can- 

1 5 nula in a blood collection device; 

Figure 7B is a perspective view of a blunting member shuttle intended for use 

with the needle hub of Figure 7A; 

Figure 7C is a view of the shuttle of Figure 7B taken along line 7C-7C; 
Figure 7D is a cross-sectional view of a locking needle assembly comprising 
20 the hub and shuttle of Figures 7A and 7B with a needle cannula and blunting cannula 
secured therein; 

Figure 8 A is a schematic partial cross-sectional view of a collection needle as- 
sembly comprising the needle assembly of Figure 7D in accordance with another em- 

bodiment of the present invention; 
25 Figure 8B is a perspective view of the collection needle assembly of Figure 8A; 

Figure 8C is a perspective view of the transmitting sleeve seen in Figure 8A; 
Figure 8D is a end view of the transmitting sleeve seen in Figure 8 A; 
Figure 9 is a schematic partially cross-sectional view of a locking needle as- 
sembly in accordance with yet another embodiment of the present invention; 
30 Figure 10 is a schematic illustration of a y-line connector according to yet an- 

other embodiment of the invention; 
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Figure 1 1 is a frontal view of a catheter according to another embodiment of 
the invention; 

Figure 12 is a cross-sectional frontal view of a needle member according to the 
embodiment of the invention illustrated in Figure 1 1 ; 
5 Figure 13 is a cross-sectional side view of a shuttle of a blunting member ac- 

cording to another embodiment of the invention; 

Figure 14 is a cross-sectional side view of the locking portion of a needle hub 
according to the embodiment of the invention illustrated in Figure 13; 

Figure 15 is a cross-sectional side view of the nose portion of a needle hub ac- 
10 cording to the embodiment of the invention illustrated in Figure 13; 

Figure 16 is a partial cross-sectional side view of the invention according to the 
embodiment illustrated in Figure 13; and 

Figure 17 is an exploded perspective view of the invention according to the 
embodiment illustrated in Figure 13. 

15 

DETAILED DESCRIPTION OF THE 
INVENTION AND PREFERRED EMBODIMENT THEREOF 
The present invention provides a self-blunting medical needle device that may 
be locked in a blunted configuration before and after use and which, even during some 

20 modes of use, does not expose a sharpened needle to the healthcare worker. The 
locked configuration may be released during use, but need not be released at other 
times. Accordingly, the likelihood that an inadvertent needle stick will occur is sig- 
nificantly reduced. For example, a needle device according to the present invention 
may be locked in a blunted configuration until the needle is fully inserted into an ac- 

25 cessory device such as a catheter, an intravenous line Y-connector, a medicine supply 
vial, etc. In such case, the needle assembly is not sharpened until the last possible 
moment and, in many instances, the sharp tip of the needle need not be exposed to the 
user at any time during use. In embodiments of the invention, the device.is used in a 
sharpened configuration, e.g., as an introducer needle for a catheter or guide wire, and 

30 is locked in the blunted configuration thereafter. The device may be releasably locked 
in the blunted configuration so that it can be re-sharpened and re-used, if necessary. 
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One embodiment of a component of a needle device in accordance with the 
present invention is shown in Figures 1 A and IB. The illustrated component is a nee- 
dle member 10 that comprises a needle cannula 12 mounted in a housing 16. Needle 
cannula 12 has a sharp puncture tip 14 for penetrating a patient's skin and other tissues 
5 and a passageway that extends through the cannula and which opens into a chamber 
16a in housing 16. Needle member 10 is preferably dimensioned and configured to 
facilitate the handling of needle cannula 12 for convenient connection to other devices 
and may include structural features intended for specific environments of use. For ex- 
ample, when the device is intended for use in introducing a venal or arterial catheter, 
10 housing 16 may comprise a flash chamber 20 into which blood can flow from needle 
cannula 12 to signal the user that needle cannula 12 is properly positioned. Optionally, 
chamber 20 may be configured to receive other devices such as a dosage syringe or 
fluid delivery tube. 

Needle member 10 may be configured to engage a blunting member in a locked 
15 blunted configuration. In the illustrated embodiment, needle member 10 comprises a 
stay 22 that will engage a blunting member as described below. Stay 22 may be posi- 
tioned at any convenient point on needle member 10 but, in the illustrated embodi- 
ment, stay 22 is formed as the shoulder at the end of a sloped incline in a U-shaped 
guide 24 that is on housing 16 but outside of the chamber 16a. 
20 Needle member 10 defines a blunting probe aperture 1 8a which is preferably 

fitted with a bushing 54, for receiving the blunting member and through which a 
blunting probe may be inserted into needle cannula 12 via chamber 16a, as described 
below. Bushing 54 is an O-ring providing both a sealing function and a guiding func- 
tion. 

25 A blunting member suitable for use with needle member 10 is shown in Fig- 

ures 2A and 2B. Blunting member 26 comprises a blunting probe 28 that has a distal 
blunt tip 28a. Blunting probe 28 is carried on a shuttle 30. Shuttle 30 comprises a 
plunger portion 30a and a base portion 32 to which is connected a resilient, spring-like 
detent 34. Detent 34 is movable between a locking position in which it inhibits 

30 movement of the blunting member to an unlocked position in which it permits move- 
ment of the blunting member, as described further herein. Plunger portion 30a is con- 
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figured to be movably received in blunting probe aperture 18a and to form a seal with 
aperture 1 8a about bushing 54. The plunger portion 30a thus extends into chamber 
16a. Detent 34 extends outside of chamber 16a in the form of an arm and, in this par- 
ticular embodiment, carries a lug 34a that is dimensioned and configured to engage 
5 stay 22 of needle member 10 (Figures 1 A and IB) as will be described below. Detent 
34 also carries a coupling site 34b defined by an oblique flange 36 and a coupling 
shoulder 38. 

Blunting probe 28 (Figure 2A) is configured so that it can be inserted into 
probe aperture 18a and thus be telescopically disposed within needle cannula 12. 
1 0 Shuttle 30 (Figure 2A) is dimensioned and configured so that when blunting probe 28 
is thus inserted into needle cannula 12 (Figure 1 A), detent 34 can be received within 
and optionally fully surrounded by guide 24 and further so that it can move axially 
within channel 24a defined by guide 24. Shuttle 30 and guide 24 are dimensioned and 
configured so that detent 34 is biased against stay 22. 
1 5 When the needle assembly is in the blunted configuration, blunting member 26 

acts to blunt needle member 10, for example, by extending to or beyond puncture tip 
14. As indicated above, blunting member 26 is dimensioned and configured to fit 
within channel 24a of needle member 10, to produce a self-blunting needle assembly 
40 shown in Figure 3. Figure 3 shows needle assembly 40 in the blunted configura- 
20 tion, i.e., with blunting probe 28 disposed telescopically within needle 12 and posi- 
tioned therein so that blunt tip 28a protrudes beyond puncture tip 14 and thus blunts 
needle assembly 40. As illustrated in Figure 3, lug 34a on blunting member 26 en- 
gages stay 22 on needle member 10. Accordingly, even if axial pressure is applied on 
blunt tip 28a, movement of blunt tip 28a into needle cannula 12 (exposing puncture tip 
25 14) is prevented because lug 34a of detent 34 bears against stay 22, thus preventing 
rearward axial movement (as sensed relative to needle cannula 12) of blunting probe 
28. Thus, needle assembly 40 is locked in the blunted configuration. 

However, needle assembly 40 is releasably locked in the blunted configuration. 
To release the blunting member in needle assembly 40 as shown in Figure 3, it is nec- 
30 essary to disengage lug 34a from stay 22. In the particular illustrated embodiment, 
guide 24 is dimensioned and configured to permit the flexure of detent 34 to permit 



WO 00/23130 PCT/US99/24247 

-13- 

lug 34a to be moved upward (as sensed in Figure 3) for a distance sufficient to disen- 
gage lug 34a from stay 22. Once detent 34 has been flexed in this manner, blunting 
member 26 is free to slide within guide 24 for a distance sufficient for blunt tip 28a to 
be withdrawn into needle cannula 12, thus exposing puncture tip 14. 
5 Guide 24 is open-ended so that detent 34 is accessible from outside guide 24. 

Coupling site 34b on detent 34 is especially accessible and is dimensioned and config- 
ured to engage an accessory device that is used to raise lug 34a away from stay 22. A 
suitable accessory is partially illustrated in Figures 4A and 4B. Accessory 42 carries a 
pawl 44 that is dimensioned and configured to enter channel 24a (Figure 3) and to en- 
10 gage coupling site 34b. In particular, pawl 44 initially engages flange 36. Due to the 
slanted internal configuration of flange 36, movement of accessory 42 in a substan- 
tially axial direction causes flange 36 to rise, as sensed in Figure 4A thus flexing de- 
tent 34 and lifting lug 34a, as indicated by the unnumbered arrows in Figure 4A. 
Flange 36 and coupling site 34b are dimensioned and configured so that the axial 
15 movement of accessory 42 flexes detent 34 to a degree sufficient to disengage lug 34a 
from stay 22 (shown in Figure 3). When pawl 44 is fully received within flange 36, a 
coupling surface 44a on pawl 44 is disposed against coupling shoulder 38, as shown in 
Figure 4B, which shows the elevated, disengaged (i.e., released) position of detent 34 
and, in dotted outline, the locked position of detent 34. One advantage of the illus- 
20 trated embodiment is that the releasable locking mechanism is enclosed within guide 
24, thus reducing the likelihood of inadvertent release of blunting member 26, that 
could lead to or allow an accidental needle stick. 

In some embodiments, such as a Y-line connector, an accessory has an injec- 
tion port dimensioned and configured to receive the needle assembly and engage the 
25 coupling site. In other embodiments, such as a catheter, the catheter hub is dimen- 
sioned and configured to receive the needle assembly and engage the coupling site. 

In a particular embodiment, an accessory may comprise part of a catheter as- 
sembly comprising a catheter hub on the end of a catheter tube. The catheter tube is 
sized to receive the needle cannula therein and the catheter hub is dimensioned and 
30 configured to engage the hub portion of the needle member. Thus, as shown in Figure 
5A, needle cannula 12, blunted by blunt tip 28a of blunting probe 28, is inserted into 
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and through catheter hub 46b, which is dimensioned and configured to receive hub 
portion 18 of needle member 10. Hub 46b comprises an accessory flange 46c that is 
dimensioned and configured to enter U-shaped guide 24 and to engage the coupling 
site 34b on detent 34 as shown in Figures 4A and 4B. 
5 The combination of catheter 46 and needle assembly 40 constitutes an acces- 

sory-needle apparatus in accordance with one embodiment of the present invention. 

Catheter tube 46 and needle assembly 40 are dimensioned and configured so 
that, when catheter tube 46 is fully mounted on hub portion 18 of needle member 10, 
the end of catheter tube 46 is drawn past the puncture tip of needle cannula 12. To 
10 folly mount catheter tube 46 on needle assembly 40, catheter hub 46b is moved axially 
along needle cannula 12. Such motion causes accessory flange 46c to engage coupling 
site 34b as shown in Figures 4A and 4B. Once accessory flange 46c engages coupling 
site 34b, the initial rearward axial motion of catheter hub 46b disengages lug 34a from 
stay 22. Further axial motion of catheter tube 46 towards full engagement with needle 
1 5 member 10, as shown in Figure 5B, moves blunting member 26 rearwardly (i.e., away 
from puncture tip 14 of needle cannula 12) and draws blunt tip 28a of blunting probe 
28 into needle cannula 12, thus exposing puncture tip 14. As indicated in Figure 5B, 
blunting probe 28 is hollow and is equipped with venting port 48 that opens to flash 
chamber 20 of needle member 10. In another embodiment, blunting probe 28 is solid 
20 but is configured to permit flow through the needle cannula, e.g. it may define longitu- 
dinal flutes on its surface. 

The fully assembled apparatus 50 is shown in Figure 5B. The needle cannula 
12 of apparatus 50 can be used to effect venipuncture using puncture tip 14 and to in- 
troduce catheter tube 46 into the vein. Proper positioning of needle 12 into the vein is 
25 indicated by the flow of blood through needle cannula 12, into hollow blunting probe 
28, and through venting port 48 and access opening 52 in needle member 10 to flash 
chamber 20. As indicated above, needle member 10 comprises bushing 54 that is di- 
mensioned and configured to engage shuttle 30 in a manner that permits movement of 
blunting member 26 between sharpened and blunted configurations while preventing 
30 fluid flow into U-shaped guide 24. This aspect of this invention thus pertains to a de- 
vice in which a blunting member is disposed within a sealed chamber in the device, 
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and is configured to extend from the interior of the sealed chamber to its exterior so 
that the blunting member can be manipulated by contact with a structure outs.de the 
sealed chamber without compromising the seal. In the embodiment illustrated, it is 
shuttle 30 which is dimensioned and configured for this purpose, but other embod,- 
5 ments will be obvious to those skilled in the art, after reading this disclosure. 

After the catheter 46 is positioned as desired within the patient's vein, the nee- 
dle assembly 40 is withdrawn from catheter 46. As needle member 10 is withdrawn 
from catheter hub 46b, accessory flange 46c pulls blunting member 26 forward in nee- 
dle member 10 (i.e., towards puncture tip 14) by engaging coupling shoulder 38 (Fig- 
10 urc 4B). As lug 34a slides past stay 22 and needle assembly 40 is further withdrawn 
from catheter 46, lug 34a is moved into position to engage stay 22 and accessory 
flange 46c is disengaged from coupling site 34b. Accordingly, spring-like detent 34 
moves downward, causing lug 34a to engage stay 22. This locks blunting member 26 
in needle member 10 in the blunted configuration, i.e., with blunt tip 28a of blunting 
15 probe 28 extending beyond puncture tip 14. Due to the length of needle cannula 12 
and blunting probe 28, needle assembly 40 becomes locked in the blunted configura- 
tion even before needle cannula 12 is fully withdrawn from catheter 46. 

The location of stay 22 (Figure 1 A) and corresponding lug 34a (Figure 2A) can 
be varied as matters of mere design choice. In addition, a variety of locking mecha- 
20 nisms that are releasable by the use of an accessory into which the needle is inserted 
can be employed. Another optional design choice is to configure the blunting member 
so that it can be disengaged from the needle member and moved between the sharp- 
ened and blunted configurations manually, as shown in Figure 6. In the embodunent 
of Figure 6, detent 34 and guide 24 are dimensioned and configured so that detent 34 
25 extends beyond guide 24 to permit the user to disengage lug 34a from stay 22 (to move 
blunting member 26) without having to reach into channel 24a. Exposed porUon 34c 
can be pressed towards needle cannula 12 to disengage lug 34a from stay-22 by ap- 
plying finger pressure thereto. The user may then move blunting member 26 to the 
sharpened configuration by using his or her finger to move detent 34 rearward, «.e., 
30 away from puncture tip 14 of needle cannula 12, to prepare the device for use. Once 
needle cannula 12 is in place in the patient, the user may use his or her finger to move 
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blunting member 26 into the blunted configuration, preferably with lug 34a engaging 
stay 22. 

Still another manually-operable, releasably-Iockable needle assembly in accor- 
dance with the present invention is seen in Figures 7A-7D. 
5 Figure 7 A shows a needle member 1 10 that comprises a generally cylindrical 

body 112 having a longitudinal axis A, a first end 1 12a and a second end 1 12b. Nee- 
dle member 1 10 also comprises a circumferential locking flange 118 and at least one 
locking spline 120 (Figure 7D) by which needle member 1 10 can be secured in a nee- 
dle holder, as described below. The interior of needle member 110 comprises a hub 

10 passageway 1 14. The shuttle portion 1 14b of passageway 1 14 is dimensioned and 
configured to slidably receive a shuttle (Figure 7B) therein. Body 1 12 defines two 
locking notches 1 16a and 1 16b and a channel 1 16c formed together as an aperture 
through the cylindrical wall of body 1 12. The mounting portion 1 14a of passageway 
1 14 is dimensioned and configured to receive a needle cannula in the forward end 

1 5 thereof. The funnel-like insertion regions 1 14c and 1 14d at the ends of mounting por- 
tion 1 14a of passageway 114 converge from shuttle portion 1 14b and first end 1 12a of 
needle member 110, respectively, and facilitate the insertion therein of a blunting 
member and a needle cannula in assembly steps described below. 

Figure 7B shows blunting member shuttle 124 which has a generally cylindri- 

20 cal body that is dimensioned and configured to be slidably received within shuttle por- 
tion 1 14b of passageway 1 14 of hub 1 10, as will be described below. Shuttle 124 de- 
fines a central axial passageway 124a therethrough within which may be mounted a 
blunting probe. Shuttle 124 comprises a resilient, movable detent 124b that carries a 
lug 128. Resilient detent 124b suspends lug 128 at a stand-off from the remainder of 

25 the shuttle body, indicated as stand-off S in the end view of Figure 7C. As is evident 
from Figure 7C, lug 128 has protruding surface 128a that is disposed obliquely relative 
to the cylindrical periphery of shuttle 124. Therefore, a force applied upon surface 
128a substantially along a tangent to the shuttle body (or parallel to such a tangent) can 
drive lug 128 in a radial direction (towards passageway 124a), narrowing stand-off S 

30 by flexing detent 124b. 
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Shuttle 124 comprises shuttle flanges 132 that permit shuttle 124 to engage an- 
other structure, as described below. Shuttle 124 also defines a boot barb 134 on which 
a self-sealing boot for sealing the sharpened insertion end 126b of blunting probe 126 
may be anchored. 

5 Figure 7D shows a safety needle assembly 130 that comprises needle member 

110 and blunting member 125. Blunting member 125 comprises shuttle 124 and 
blunting probe 126. Needle cannula 122 has a blunt proximal end that is inserted into 
the first end 1 12a of needle member 1 10 and is secured therein by means of adhesive 
(not shown). The distal end of needle cannula 122 comprises a puncture tip. Pas- 
10 sageway 1 14 defines a proximal insertion region 1 14d that converges rearward from 
first end 1 12a and thus facilitates the insertion of the blunt end of needle cannula 122 
into passageway 1 14. The shuttle portion 1 14b of passageway 1 14 is dimensioned and 
configured to slidably receive shuttle 124 therein. A portion of blunting probe 126 
extends forward from shuttle 124 through passageway 1 14 and into needle cannula 
15 122, within which it is telescopically disposed and wherein it terminates at a first, 
blunt end. The forward extending portion of blunting probe 126 is referred to herein 
as blunt tip 126a. Sharpened insertion end 126b of blunting probe 126 engages a 
blood collection apparatus (not shown). Blunting probe 126 and needle cannula 122 
cooperate to form a fluid flow passageway that extends through both of them. Thus, 
20 blunting probe 126 and needle cannula 122 are disposed telescopically one within the 
other, while permitting flow through the needle passageway. Preferably, but not nec- 
essarily, insertion region 1 14c converges to a diameter that is smaller than the internal 
diameter of needle cannula 122 and is aligned therewith so as to provide a stop for the 
insertion of needle cannula 122 into body 1 12, as well as guiding blunt tip 126a of 
25 blunting probe 126 into the proximal end of needle cannula 122. Blunting probe 126 
also extends rearward from shuttle 124, terminating at second, sharp insertion end 
126b (sometimes referred to herein as a "filling needle") for puncturing the seal on a 
collection tube and for providing a conduit to establish fluid flow communication be- 
tween the collection tube and needle cannula 122, as will be described below. Blunt- 
30 ing probe 1 26 is securely mounted within shuttle 1 24 so that it moves with shuttle 1 24. 
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Lug 128 on shuttle 124 is dimensioned and configured to protrude through, and 
to be secured within, locking notches 1 16b and 1 16a (Figure 7 A), to secure the relative 
positions of blunting member 125 and needle member 1 10. Figure 7D shows needle 
assembly 130 in an insertion configuration (sometimes referred to herein as the 

5 "sharpened configuration"), in which blunting member 125 is in a retracted position in 
needle member 1 10. As shown, assembly 130 is locked in the sharp configuration by 
the engagement of lug 128 in rear locking notch 1 16b. Pressing lug 128 into passage- 
way 1 14 disengages lug 128 from notch 1 16b so that blunting member 125 may be 
advanced within passageway 1 14. Lug 128 can slide along channel 1 16c until it en- 

0 gages forward locking notch 1 16a, thus securing blunting member 125 in an advanced 
or extended position within needle member 1 10, resulting in a blunted configuration in 
which blunting tip 126a protrudes beyond the sharp tip of needle cannula 122 (as indi- 
cated in dotted outline), blunting the needle assembly. 

Blood collection needle 155 comprising needle assembly 130 of Figure 7D is 

5 seen in Figures 8A and 8B. One embodiment of blood collection needle 155 in accor- 
dance with the present invention is shown in Figure 8 A. Blood collection needle 155 
includes holder 136 that comprises cylindrical shell 138 that defines a needle aperture 
at its forward end 140. The needle aperture is dimensioned and configured to receive 
needle assembly 130 of Figure 7D. The aperture defines notches (not shown) that are 

0 sized to allow spline 120 and lug 128 to pass therethrough as needle member 1 10 is 
inserted into the aperture. Forward end 140, however, is dimensioned and configured 
to engage hub flange 118 of needle assembly 130 (Figure 7D). Forward end 140 may 
be configured to be received in a friction fit between flanges 1 18 and spline 120 when 
needle member 1 10 is inserted into the needle aperture as far as flange 118 will permit, 

5 and then rotated to move spline 120 out of alignment with the notch that permitted its 
entry into shell 138. A stop lug (not shown) is positioned in shell 138 to engage spline 
120 upon such rotation and thus limit the rotation to a suitable turn, e.g., 45 degrees. 
Needle assembly 130 may thus be mounted in holder shell 138. 

Shell 138 contains transmitting sleeve 144 which is slidably disposed in the 

0 interior of shell 138. Transmitting sleeve 144 has at its coupling end 144a access ap- 
erture 144b. Coupling end 1 44a is dimensioned and configured to engage the filling 
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end of a conventional collection tube and aperture 144b permits sharpened insertion 
end 126b of blunting probe 126 (Figure 7D) to protrude through coupling end 144a 
and into a collection tube. Transmitting sleeve 144 also comprises flange 150a that 
engages flange 132 on shuttle 124. Transmitting sleeve 144 further comprises swiping 

5 ring 150 that is connected to coupling end 144a. The interior of swiping ring 150 (in- 
cluding flange 150a and swipe ring aperture 150c (Figure 8Q) is dimensioned and 
configured to permit the insertion and rotation of needle assembly 130 therein as is 
necessary to mount needle assembly 130 in shell 138, without depressing lug 128 
(Figure 7D). Push tab 144c is attached to transmitting sleeve 144 and extends through 

10 slot 145. Shell 138 allows for convenient manual manipulation of transmitting sleeve 
144, as described below. Figures 8C and 8D show two views of transmitting sleeve 
1 44, showing swipe ring aperture 150c which engages lug 128 when transmitting 

sleeve 144 is rotated. 

Figures 8A and 8B show blood collection needle 155 in an initial configuration 

15 in which needle assembly 130 is in a sharpened configuration. 

To prepare blood collection needle 155 for use, a technician will typically in- 
stall needle assembly 130 in holder 136 as shown in Figure 8B, and then remove from 
needle cannula 122 a protective sheath (not shown) and insert needle cannula 122 into 
a patient's vein. Then, the user may take a conventional collection tube (not shown) 
20 and insert the capped end thereof into the open end of shell 138 with sufficient force to 
assure that sharpened insertion end 126b of blunting probe 126 punctures the seal cap 
on the collection tube and advances the collection tube until it engages coupling end 
144a, thus establishing flow communication between the collection tube and the nee- 
dle assembly. Shuttle 124 resists being moved forward into hub 110 because lug 128 
25 is locked in notch 116b (Figure 7D). After the collection tube fills with blood, the user 
may rotate tab 144c from a first locking region 145a in slot 145 to the travel region 
145b and thus depresses lug 128 and unlocks needle assembly 130. Shuttle flanges 
132 are then pushed by coupling end 144a so that blunt tip 126a of blunting probe 126 
is extended beyond the tip of needle cannula 122, thus blunting the device. Rotation 
30 of tab 144c into second locking region 145c of slot 145 allows lug 128 to engage 
locking notch 1 16a so that blunting member 125 locks in the forward position with 
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blunt tip 126a of blunting probe 126 extending beyond the puncture tip of needle can- 
nula 122 before swiping ring 150 stops its forward movement. The process may be 
reversed: rotate tab 144c in second locking region 145c to unlock the needle assembly, 
move tab 144c rearward in travel region 145b to expose the puncture tip of needle 
5 cannula 122 and rotate tab 144c in first locking region 145a to allow the device to lock 
again in the sharp configuration. 

In accordance with yet another embodiment of the present invention, a locking 
needle assembly may comprise a stationary blunting member and a movable needle. 
For example, safety needle assembly 230 shown in Figure 9 comprises a blunting 
member that comprises a blunting probe 226 which is fixedly mounted in a blunting 
member hub 210. Received within blunting member hub 210 is a needle shuttle 224 
on which a needle cannula 222 is mounted. Shuttle 224 and needle cannula 222 are 
configured so that blunting member 226 is disposed coaxially therewith. Shuttle 224 
is movable within blunting member hub 210 between an extended position in which 
the insertion tip of needle cannula 222 extends beyond the blunt end of blunting probe 
226 and a retracted position in which the blunt end of blunting probe 226 extends be- 
yond the sharp tip of needle cannula 222. Blunting member hub 2 10 and shuttle 224 
are releasably lockable by means of a lug and groove assembly like that described for 
needle assembly 130. Needle assembly 230 may be installed in a holder for use as a 
collection needle by securing blunting member hub 210 to the holder in a manner 
similar to that illustrated and described in connection with Figures 8A, 8B and 8C. It 
will be understood, however, that since the needle moves rather than the blunting 
member, moving tab 144c forward will extend the needle beyond the blunting member 
and thus sharpen the device, while moving tab 144c rearward will withdraw the needle 
and thus blunt the device. This is the opposite effect of that achieved by movement of 
the tab in the earlier discussed embodiment. 

As previously indicated, the accessory that releases the needle assembly from 
the locked, blunted configuration may comprise a coupling site on any of a variety of 
medical devices, so that Figures 5A and 5B merely illustrate one particular embodi- 
ment of the invention. In other embodiments, the accessory may serve to couple nee- 
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dle assembly 40 to other needle-receiving devices such as anesthesia needles, biopsy 
needles, PICC and PTCA catheter introducers, guide wire introducers, and the like. 

Figure 10 is a schematic diagram of an alternative embodiment of the invention 
in which needle assembly 40 is shown in IV (intravenous) apparatus 55. Y-line con- 
5 nector 58 has an arm 58a on which is located injection port 60. Injection port 60 is 

figured as shown in Figures 4A and 4B to engage with needle assembly 40 and re- 
nfigure it from sharp to blunt when needle assembly 40 seats firmly against coupling 
port 60. By this means, needle assembly 40 may be used as shown to administer 
medication into IV line 56 leading to a patient, not shown. As will be obvious to those 
skilled in art, the accessory device may be a similarly configured member of numerous 
other classes of medical apparatus. For example, the accessory device could be a 
medicine vial, adapted to engage the accessory coupling portion of the needle assem- 
bly and thus re-sharpen the needle apparatus. This embodiment would be useful in, for 
example, an intermittent administration of medicine. Many other types of devices 
could be used, in many other situations and settings, without departing from the scope 
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of the invention. 

In other embodiments, the flow may be reversed and the invention used to 

safely withdraw liquids from an IV line. 

It will be understood from the foregoing that the interior of catheter hub 46b, 
Y-line connector 58, an injection port, a medicine vial or other accessory is dimen- 
sioned and configured to engage the exterior of needle hub 20a when the accessory 
device fully engages needle cannula 12. For example, when catheter 46 is fully seated 
on needle cannula 12, as illustrated in Figure 5B, needle cannula 12 and catheter tube 
46a are mutually aligned. Another feature of the present invention is that the acces- 
25 sory (here, catheter 46) and needle hub 20a are dimensioned and configured to sub- 
stantially maintain their aligned orientation during a portion of the relative axial mo- 
tion between them when needle cannula 12 is withdrawn from catheter hub 46b. For 
example, the two hubs may be configured with only a very slight taper, or they may 
have cylindrical surfaces dimensioned for a friction fit between them, and/or as shown 
30 in Figures 1 1 and 12, they may comprise a longitudinal flange and slot engagement 
between them, and they may engage each other over a substantially longer axial dis- 
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tance than conventional catheter hubs and needle hubs. In this way, as needle member 
10 is withdrawn from catheter 46, catheter hub 46b maintains its alignment with nee- 
dle hub 20a, with the result that catheter 46 and needle member 10 stay substantially 
aligned until needle cannula 12 is disposed well within catheter tube 46a and prefera- 
5 bly, until the blunt tip of probe 28 has blunted puncture tip 14 of needle cannula 12, 
Thus catheter 46 and needle cannula 12 stay substantially aligned during the time that 
needle cannula 12 is withdrawn from the fully engaged configuration shown in Figure 
2 until the blunted configuration of Figure 3 is attained, thus reducing the risk of injury 
to the patient One embodiment for carrying out this feature of the invention is illus- 

10 trated in Figures 1 1 and 12. Figure 1 1 is a frontal view of a catheter according to the 
invention. Catheter 300 has catheter tube 302, catheter hub 304 and flange 306 dis- 
posed peripherally around catheter hub 304. Flange 306 has first notch 308 and sec- 
ond notch 310. Needle assembly 3 1 2 has needle cannula 314, hub 316, and channel 
322, within which are the stay, lug and spring-like detent which releasably lock the 

1 5 device in the blunted configuration. First side wall projection 318 and second side 
wall projection 320 extend toward the axis of needle cannula 314. When catheter 300 
is placed on needle assembly 312, first and second side wall projections 318 and 320 
extend into second notch 310 and first notch 308 in the flange on catheter hub 304. 
When catheter 300 is slid off needle cannula 314, first side wall projection 318 and 

20 second side wall projection 320 block any rotational movement of catheter 300 relative 
to hub 316. Only when flange 306 clears the ends of first side wall projection 318 and 
second side wall projection 320 is rotation allowed. 

A needle apparatus having another embodiment of a releasable lock mechanism 
is shown in Figures 13 through 17. The embodiment illustrated may be used in a 

25 guide wire introducer needle by which a physician can introduce into a patient a guide 
wire for a medical device to be inserted into a patient. For example, such a guide wire 
is commonly used to introduce a balloon catheter into a patient's coronary artery for 
balloon angioplasty. A locking, self-blunting guide wire introducer needle apparatus 
according to the present invention comprises a needle cannula as described above 

30 mounted in a housing and a blunting member mounted in a shuttle. Shuttle 400 (Fig- 
ure 13) has body 402, a front body bevel 404, a guide surface 416, a body aperture 406 
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and spring-like detent 408 in the form of an arm. Detent 408 is formed from a resilient 
material and, when unstressed, takes the unaligned position shown in solid lines in 
Figure 13, i.e. detent 408 is distanced from body 402. Detent 408 carries a lug 412 and 
a base portion 410. 

5 Through the middle of base 410 is first aperture (or base aperture) 414, which 

has base aperture outlet 414b sized to accommodate a guide wire. In the embodiment 
illustrated, first aperture 414 converges from an inlet 414a to outlet 414b to facilitate 
the insertion therethrough of a guide wire, as discussed further below. 

At the rearward end of body 402 is a guide surface 4 1 6 which is offset from but 

1 0 converges toward aperture 406 from the rearward end of body 402. In an unaligned 
position, outlet 414b is aligned with guide surface 416, but not with the body aperture 
406. A hollow blunting member 440 (shown in Figures 16 and 17) is inserted into 
body aperture 406 for mounting in body 402. 

The needle cannula is mounted in a housing sized to receive the shuttle 400 

15 therein and to provide shoulders against which lug 412 may bear. In the present em- 
bodiment, the needle housing is formed in two parts, a mounting portion 430 and a hub 
418, both shown in Figure 17. As seen in that Figure, hub 418 carries at least partial 
threads (unnumbered) or tabs for engaging the threads on a syringe 450 (shown in 
dotted outline). The interior of hub 418 is dimensioned and configured to receive 

20 shuttle 400 therein. 

The salient details of the interior of hub 418 are shown in Figure 14. As the 
interior 420 of hub 418 defines an optional second shoulder 422, optionally formed by 
a groove 424, into which lug 412 may fall. Shuttle 400 has a forward shoulder 426. As 
suggested in Figure 17, mounting portion 430 is configured to receive the forward end 
25 of hub 418 therein. When so assembled, shoulder 426 faces forward within the inte- 
rior of mounting portion 430. 

The needle member of this embodiment is assembled by mounting a needle 
cannula in mounting portion 430, a step which is facilitated by a bevel 432 (Figure 15) 
in the mounting portion, and by securing the mounting portion onto the hub. The nee- 
30 die member is assembled by inserting a blunting probe into the forward end of shuttle 
400. As suggested in Figure 13, shuttle 400 defines an optional forwardly disposed 



WO 00/23130 



PCT/US99/24247 



-24- 

shoulder in aperture 406 against which the blunting member may seat. The mounting 
of the needle cannula in mounting portion 430 and the mounting of the blunting probe 
in shuttle 400 are accomplished substantially as described in U.S. Patent 5,951,520 to 
Burzynski et al, dated September 14, 1999 and entitled "SELF-BLUNTING NEEDLE 
5 MEDICAL DEVICES AND METHODS OF MANUFACTURE THEREOF", the dis- 
closure of which is hereby incorporated herein by reference. 

The needle assembly is constructed as follows with reference to first Figure 16. 
After the needle member is assembled by mounting needle cannula 442 in mounting 
portion 430 and securing mounting portion 430 to hub 418, the blunting member is 
1 0 inserted into the needle member so that blunting member 440 enters needle cannula 
442. The blunting member is advanced until lug 412 falls into groove 424, as shown 
in Figure 16. The apparatus is configured so that in this position the blunting probe 
does not extend beyond the tip of the needle, i.e., Figure 16 shows the sharp configu- 
ration. 

15 Figure 17 shows the needle apparatus in exploded view. Needle cannula 442 is 

disposed within needle member 436, in bore 438. Insertion of needle cannula 442 into 
bore 438 is facilitated by bevel 432. Hub 418 is disposed inside needle member 436. 
Hub 418 and mounting portion 430 are axially aligned with needle cannula 442. Fi- 
nally, hub 418 couples to syringe 450, which is partially shown in dotted lines. 

20 Threaded syringe nose 448 accepts hub 418. 

Shuttle 400 is initially disposed within hub 418, with hollow blunting member 
440 extending forward into needle cannula 442 but not extending beyond the tip, thus 
leaving needle cannula 442 sharpened. Detent 408, biased away from shuttle body 
402, pushes lug 412 onto second shoulder 422 of circumferential groove 424. 

25 In use, the needle assembly as shown in Figure 16 is mounted on a syringe and 

is inserted into a patient until the tip is at the desired entry point for the guide wire. 
Syringe 450 is then removed, leaving the needle apparatus in place in the patient. A 
guide wire is then inserted through the apparatus of the embodiment. The guide wire 
is first threaded through first aperture 414 of base 410, and emerges from outlet 414b 

■ 

30 in alignment with guide surface 416. As the guide wire advances, guide surface 416 
guides it into aperture 406 and through blunting member 440. 

r 
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As one end of the guide wire moves along guide surface 416 towards body ap- 
erture 406, it pulls base aperture 414 downward (as sensed in Figures 13 and 17) into 
alignment with body aperture 406. Detent 408 is thus brought closer to body 402 
against the bias of detent 408 and lug 412 is thus removed from second shoulder 422, 
5 releasing the invention from the locked configuration. Frictional force between the 
guide wire and blunting member 440 then acts to pull unlocked shuttle 400 forward, 
from hub 418 into needle mounting portion 430. This action extends blunting member 
440 past the tip of needle cannula 442, blunting needle cannula 442 while it is in use 
inside the patient. When the guide wire is installed, the needle apparatus is removed 

10 from the guide wire. As the end of the guide wire passes through base 410, it releases 
detent 408, which springs away from shuttle body 402 so that lug 412 engages shoul- 
der 426 to prevent rearward movement of the blunting member and lock (he apparatus 
in the blunted configuration. Thus, as the apparatus is thereafter removed from the 
patient, it is locked in the blunted configuration 

1 5 While the invention has been described in detail with reference to particular 

embodiments thereof, it will be apparent upon a reading and understanding of the 
foregoing, that numerous alterations and variations to the described embodiments may 
occur to those skilled in the art, and that such alterations and variations will lie within 
the scope of the appended claims. 
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As one end of the guide wire moves along guide surface 416 towards body ap- 
erture 406, it pulls base aperture 414 downward (as sensed in Figures 13 and 17) into 
alignment with body aperture 406. Detent 408 is thus brought closer to body 402 
. against the bias of detent 408 and lug 412 is thus removed from second shoulder 422, 
5 releasing the invention from the locked configuration. Frictional force between the 
guide wire and blunting member 440 then acts to pull unlocked shuttle 400 forward, 
from hub 418 into needle mounting portion 430. This action extends blunting member 
440 past the tip of needle cannula 442, blunting needle cannula 442 while it is in use 
inside the patient. When the guide wire is installed, the needle apparatus is removed 

10 from the guide wire. As the end of the guide wire passes through base 410, it releases 
detent 408, which springs away from shuttle body 402 so that lug 412 engages shoul- 
der 426 to prevent rearward movement of the blunting member and lock the apparatus 
in the blunted configuration. Thus, as the apparatus is thereafter removed from the 
patient, it is locked in the blunted configuration 

1 5 While the invention has been described in detail with reference to particular 

embodiments thereof, it will be apparent upon a reading and understanding of the 
foregoing, that numerous alterations and variations to the described embodiments may 
occur to those skilled in the art, and that such alterations and variations will lie within 
the scope of the appended claims. 
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THE CLAIMS 

What is claimed is: 

1 A needle assembly comprising: 

a needle member comprising a needle cannula mounted in a housing, the 
needle cannula comprising a puncture tip and comprising a needle passageway ex- 
tending substantially lengthwise through the needle cannula; 

a blunting member comprising a blunting probe, the blunting probe com- 
prising a blunt end, the blunting probe being disposed telescopically within the needle 
cannula while permitting flow through the needle passageway, the needle assembly 
being movable between a sharpened configuration in which the puncture tip of the 
needle cannula is exposed and a blunted configuration in which the blunt end of the 
blunting probe blunts the needle assembly; and 

releasable locking means for releasably locking the needle assembly in the 

blunted configuration. 

2 The needle assembly of claim 1, wherein the housing defines a chamber in 
fluid communication with the passageway of the needle cannula, and wherein the re- 
leasable locking means is located inside the chamber. 

3 The needle assembly of claim 1 , wherein the housing defines a chamber in 
fluid communication with the passageway of the needle cannula, and wherein the re- 
leasable locking means is located outside the chamber. 

4. The needle assembly of claim 3, wherein the housing further defines an 
open channel within which the releasable locking means is disposed. 

5 The needle assembly of claim 1 , claim 2, claim 3 or claim 4, wherein the 
releasable locking means comprises a movable detent and a stay against which the de- 
tent may bear when the needle assembly is in the blunted configuration, the detent be- 
ing movable between a locking position in which it prevents the needle assembly from 
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moving to the sharpened configuration and an unlocked position which permits the 
needle assembly to move to the sharpened configuration. 



6. A needle assembly comprising: 

a needle member comprising a needle cannula mounted in a housing, the 
needle cannula comprising a puncture tip and comprising a needle passageway ex- 
tending substantially lengthwise through the needle cannula, the housing defining a 
chamber in fluid communication with the passageway of the needle cannula, the 
housing further defining an open channel comprising a stay; 

a blunting member comprising a blunting probe mounted in a shuttle, the 
blunting probe comprising a blunt end and being disposed telescopically within the 
needle cannula while permitting flow through the needle passageway, the blunting 
probe being movable between a sharpened configuration in which the puncture tip of 
the needle cannula is exposed and a blunted configuration in which the blunt end of the 
blunting probe blunts the needle assembly; 

wherein one of the shuttle and housing comprises a movable detent, and 
the other comprises a stay, the detent being movable between a locking position in 
which it may bear against the stay and prevent the needle assembly from moving to the 
sharpened configuration and an unlocked position which permits the needle assembly 
to move to the sharpened configuration. 

7. A needle assembly according to claim 6, wherein the shuttle comprises the 
movable detent. 



8. A needle assembly according to claim 7, wherein the detent extends out- 
side the housing. 



9. A needle assembly according to claim 6 or claim 7, wherein the detent 
further comprises a coupling site. 
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10. A needle assembly comprising: 

a needle member comprising a needle cannula mounted in a housing, the 
needle cannula comprising a puncture tip and comprising a needle passageway ex- 
tending substantially lengthwise through the needle cannula, the housing defining a 
chamber in fluid communication with the passageway of the needle cannula, the 

* 

housing further defining a stay outside the chamber; 

a blunting member comprising a blunting probe mounted in a shuttle, the 
shuttle canying a movable detent, the blunting probe comprising a blunt end, the 
blunting probe being disposed telescopically within the needle cannula while permit- 
ting flow through the needle passageway, and being movable between a sharpened 
configuration in which the puncture tip of the needle cannula is exposed and a blunted 
configuration in which the blunt end of the blunting probe blunts the needle assembly; 

wherein the detent is movable between a locking position in which it may 
bear against the stay and prevent the needle assembly from moving to the sharpened 
configuration and an unlocked position which permits the needle assembly to move to 
the sharpened configuration; and 

the movable detent comprising a coupling site for engagement by an acces- 
sory. 

1 1. A needle assembly according to claim 10, wherein the housing further de- 
fines an open channel and further wherein the stay is disposed within the open channel. 

12. An accessory-needle apparatus comprising: 

a needle member comprising a needle cannula mounted in a housing, the 
needle cannula comprising a puncture tip and comprising a needle passageway ex- 
tending substantially lengthwise through the needle cannula, the housing defining a 
chamber in fluid communication with the passageway of the needle cannula, the 
housing further defining a stay outside the chamber; 

a blunting member comprising a blunting probe, the blunting probe com- 
prising a blunt end, the blunting probe being disposed telescopically within the needle 
cannula while permitting flow through the needle passageway, and being movable 
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b erween a shaded configuration * -** * »— " P ° f "~ * 

- i- - •» — - - - - mi z» s . 

m thP Muntina member also compnsing a shuttle carrying a 
hlunts the needle assembly, the blunting meinu 

Tl detent *" ^ Whe " nMd " W h't 

conflguradon, dte detent being mov*,e between a inching pos-don m which „ 

!1 assemb.y - - - - * — — ^ - " - 
Iked posidon which permits to accessed - — - - ^ 

^ — — - — - — - — " ^ to 

th = cocked posidon when d. accessory engages ft. needle member. 

l3 Be accessory-needle apparams of data 12, wherein the accessory is se- 

• f.,«h««r a Y-line adapter and a medication vial, 
leeted tarn the group consistmg of a eatheter, a Y line ap 

14 . The aceeasory-needle apparaWs of claim 12, wherein dte detent flulher 

COmPriSe!; . obh q ue flange, dimensioned and eonflgnred such lha. when die eon- 
pflng she engagea die accessory, die deten, moves ,o me utdocked posidon. 

15 A safety needle assembly comprising: 
' .^ememh^mprish^aneed.ecannnla.meneedlec^nUhavtnga 

puIKtm e dp and having a needle passageway ending — y ,eng.hwts=,n»d 
^'^rg^eomprUhtgah^ngprohehavtngahlnntend.d 

Having a sharpened Mood codecdon end suit*., for inserdon into a blood ooUeodon 
ridhalgahhrntingmemherpaaaagewayexlendingflomthehmntendrolhe 

ui a collection end, and further comprising a shuttle, 

b '° 0d ThUg member betng disposed teleacopicafly within the need, can- 
nula while permitting fluid communication horn me needle passageway to the blunnng 
ller plgeway, and be,ng movable between a sharpened confutation m which 
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the puncture tip of the needle cannula is exposed and a blunted configuration in whic' 
the blunt end of the blunting probe blunts the safety needle assembly; 

wherein the needle member and the shuttle are dimensioned and config- 
ured for releasably locking the safety needle assembly in the blunted configuration. 

16. A blood collection needle comprising: 

a holder dimensioned and configured to receive therein at least one end c ; * 
a blood collection tube; 

a safety needle assembly comprising a needle cannula mounted in a hous- 
ing, the needle cannula comprising a puncture tip and a needle passageway extending, 
substantially lengthwise through the needle cannula, the safety needle assembly further 
comprising a blunting member, the blunting member comprising a blunting probe a; 
a shuttle on which the probe is mounted, the probe having a blunt end and a blood 
collection aid and a blunting member passageway extending from the blunt end to ir.c 
collection end; 

1 the blunting probe being disposed telescopically within the needle cannu . u 
while permitting fluid communication from the needle passageway to the blunting 
member passageway, and being movable between a sharpened configuration in whic'~ 
the puncture tip of the needle cannula is exposed and a blunted configuration in whk 
the blunt tip of the blunting probe blunts the blood collection needle; 

wherein the needle housing and the shuttle are dimensioned and configured 
for releasably locking the needle assembly in at least one of the blunted configuration 
and the sharpened configuration, and further wherein 

the safety needle assembly is disposed within the holder, with the puncture 
tip protruding therefrom, wherein the holder further comprises means for moving the 
blunting probe between the sharpened configuration and the blunted configuration. 

17. The blood collection needle of claim 16 wherein the means for moving 
comprises: 

a longitudinal slot in the holder and first and second locking regions ex- 
tending therefrom; 
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a transmitting sleeve slidably disposed within the holder, the sleeve com- 
prising a tab protruding from the holder through one of the slot and the first and sec- 
ond locking regions, the sleeve further comprising a swiping ring dimensioned and 
configured to unlock the safety needle assembly when the tab is moved from a locking 
region to the slot, and to lock the safety needle assembly when the tab is moved from 
the slot to a locking region. 

18. A needle assembly comprising: 

a needle member comprising a needle cannula mounted in a housing, the 
needle cannula comprising a puncture tip and comprising a needle passageway ex- 
tending substantially lengthwise through the needle cannula; 

a blunting member comprising a blunting probe mounted in a shuttle 
wherein the shuttle is disposed in the housing, the shuttle comprising a body and a 
movable detent, the detent comprising a base, the body and the base each having an 
aperture therein, a base aperture having an outlet and a body aperture having a guide 
surface that is offset from but converges to the body aperture, the blunting probe being 
disposed telescopically within the needle cannula while permitting flow through the 
needle passageway, and being movable between a sharpened configuration in which 
the puncture tip of the needle cannula is exposed and a blunted configuration in which 
a blunt end of the blunting probe blunts the needle assembly; 

wherein the housing defines a first shoulder thereon and the shuttle is di- 
mensioned and configured so that the detent can engage the first shoulder when the 
apparatus is in the blunted configuration and the detent is in the locking position; 

wherein the detent is movable between a locking configuration in which 
the base aperture outlet is aligned with the guide surface and a released configuration 
in which the base aperture outlet is aligned with the body aperture. 

19. The needle assembly of claim 1 8, wherein the housing defines a groove 
providing a second shoulder against which the detent may bear when the arm is in the 
locking position and the needle assembly is in the sharpened configuration. 
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20. A needle assembly comprising: 

a blunting member comprising a blunting probe mounted in a blunting 
member hub, wherein the probe has a blunt end and a blood collection end and a 
blunting member passageway extending from the blunt end to the collection end, the 
blunting member further comprising an interior, 

a needle member comprising a needle cannula, the needle cannula having a 
puncture tip and with a needle passageway extending substantially lengthwise through 
the cannula, and the needle member further comprising a needle shuttle on which the 
cannula is mounted, the needle shuttle being disposed telescopically within the blunt- 
ing member interior; 

the blunting probe being disposed telescopically within the needle cannula; 

wherein the needle shuttle is movable between a releasably locked sharp- 
ened configuration in which the puncture tip of the needle cannula is exposed and a 
releasably locked blunted configuration in which the blunt end of the blunting probe 
blunts the needle assembly. 
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